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Eigenvalues of nanoscale molecular magnets 
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Recently， nanoscale molecular magnets have been studied intensively. 
obtain energy levels of nanomagnets whose Hilbert space are too large to diagonalize directly. 
Especially， ifwe are interested in the spectral statistics， we need levels in high energy region. [1] 
In this paper， we make use of the arbitrary range anomaly quantum dynamics (ARAQD) 
devised by Mitsutake， Iitaka， and Okamoto[3] to draw the n問 ssarynumber of levels in high 
energy region. We calculate energy levels in a desired range in the spectrum by using the ARAQD 
We often need to 
組 dthe subsp悶 iterationmethod (SIM) [2]. We also co凶 rmthat our numerical method works 
by comparing the obtained levels with energy levels obtained by direct diagonalization. 
We illustrate the numerical method using nanorr時 netV15・[4，5] Although V 15 itself has a 
large Hilbert space (215 = 32768)， an irreducible space of V15 is not too 1訂 ge(~ 5000). 
The Hamiltonian of V 15 in the magnetic field is given by[6] 
、 ?
?，?
??， ，?? 、行=一乞みjSi・Sj+乞51j14×引 -HsLS[
We adopt the same values of the parameters in冗 asused in Ref. 7. 
Let us assume that we want to obtain kmax energy levels in the range (μ，μ+ε). Accord-
ing to Ref. 3， starting from random州 esI叫り andIり))， we 0 btain approximated states 
IW1nmax) (k = 1，..， kmax) by the reCl 





{I 雷r山叫))} fl…l茄伍ci匂m附e白削r凶1式tl砂yla.耶 nmax， we obtain a kmax X kmax small Ham伽1Ianas[2] 
島k=(ザ山)!π!winmax)) (3) 
Finally， we obtain kmax energy levels in the energy range (μ，μ+ε) by dia伊 nalizingH. 
We take the irreducible sp配 ewhich conta.ins 4821 levels.[1] The energy spectrum ranges 
from -3649.59(K) to 2918.67(K). By setting μ= -580(K)，ε= 550(K)， Ec = 5000(K)， and 
km砿 =512， we obta.in 512 levels. We find that 376 energy levels in the range from -401.05(K) to 
-192.23(K) are consistent with levels obta.ined by direct diagonalization up to ten digits. Fig. 1 
shows energy levels around -300(K) obtained by the prese凶 method.Thus， we corrfirm the 
combination of the ARAQD and the SIM is useful to obta.in energy levels of huge Ha.miltorrians 
in high energy region. 
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Figure 1: Energy levels of V 15 obta.ined by the 
combination of the ARAQD and SIM. 
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